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ABSTRACT : 

CHG DATE=20001116 STATUS=0> A cutter apparatus 6 includes a rotary 
cutter 10 

which is rotatably supported and has a cutting edge formed on the 
circumference 

thereof, a fixed cutter 20 cooperating with the rotary cutter 10 to 
hold a 

sheet member between them, a carriage 11 for moving the rotary cutter 
10 in a 

reciprocating manner along a cutting line, and a stopper 22 used to 
switch a 

full cutting mode in which the cutting point of the rotary cutter 10 is 
allowed 

to pass through the side end of a record sheet S to a partial cutting 
mode in 

which the cutting point of the rotary cutter 10 is caused to stop 
before the 

side end of the record sheet S or vice versa. As another structure, a 
cutter 

apparatus 6 includes: a rotary cutter 10 supported rotatably and having 
a 

cutting edge formed on the circumference thereof, the cutting edge 
including a 
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notch portion formed in part thereof; a fixed cutter 20 cooperating 
with the 

rotary cutter 10 in holding a record sheet S between them; a carriage 
11 for 

moving the rotary cutter 10 along a cutting line; and, an eccentric 
guide shaft 

for switching the cutting depth of the rotary cutter 10 with respect to 
the 

record sheet S. < IMAGE > 
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(54) Cutter apparatus and printer 

(57) A cutter apparatus 6 includes a rotary cutter 1 0 
which is rotatably supported and has a cutting edge 
formed on the circumference thereof, a fixed cutter 20 
cooperating with the rotary cutter 10 to hold a sheet 
member between them, a carriage 11 for moving the 
rotary cutter 10 in a reciprocating manner along a cut- 
ting line, and a stopper 22 used to switch a full cutting 
mode in which the cutting point of the rotary cutter 10 is 
allowed to pass through the side end of a record sheet 
S to a partial cutting mode in which the cutting point of 
the rotary cutter 1 0 is caused to stop before the side end 
of the record sheet S or vice versa. As another struc- 
ture, a cutter apparatus 6 includes: a rotary cutter 10 
supported rotatably and having a cutting edge formed 
on the circumference thereof, the cutting edge including 
a notch portion formed in part thereof; a fixed cutter 20 
cooperating with the rotary cutter 10 in holding a record 
sheet S between them; a carriage 11 for moving the 
rotary cutter 10 along a cutting line; and, an eccentric 
guide shaft for switching the cutting depth of the rotary 
cutter 1 0 with respect to the record sheet S. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a cutter 
apparatus for cutting a sheet member and a printer 
using the cutter apparatus. 

2. Description of the Related Art 

[0002] A POS register installed at an account coun- 
ter in a retail shop includes a print unit which is used to 
issue a receipt for each payment when the payment is 
completed. A receipt sheet is generally stored as a roll 
of sheet, and as a mechanism for separating a receipt 
from the roll of sheet, there have been known a) a 
mechanism of a tear-bar system in which an operator 
tears a receipt from the sheet, and b) a mechanism of 
an automatic cutting system in which a receipt is electri- 
cally cut off from the sheet after printing is completed. 
[0003] When a customer does not request a 
receipt, in the tear-bar system, receipts issued previ- 
ously and currently are continuous with each other in a 
single receipt manner, and therefore, it is easy to deal 
with unnecessary receipts afterwards. However, in the 
automatic cutting system, since a receipt is automati- 
cally torn or cut each time payment is made, it is very 
complicated to keep and handle unnecessary receipts. 
[0004] In view of the above, there has been pro- 
posed a mechanism of a partial cutting system which 
does not entirely cut receipts but cuts receipts in such a 
manner that receipts are connected with one another 
only in the parts thereof. In this partial cutting system, a 
receipt can be cut easily when it is handed to a cus- 
tomer and the cutting surface thereof is clean, and when 
a receipt is not necessary, it is connected to the remain- 
ing receipts in a sheet, which makes it easy to deal with 
the unnecessary receipts later. 
[0005] Of partially cut portions in this manner, a cut 
portion having a fine cutting pitch is also referred to as 
perforations; and such perforations are used in many 
fields including not only a receipt but also a flier, an 
inserted bill in a magazine, a questionnaire, and toilet 
paper. 

[0006] As the related prior art, there have been 
known, for example, Japanese Patent Unexamined 
Publication No. Hei 10-29193, Japanese Patent Unex- 
amined Publication No. Hei 6-238596, Japanese Patent 
Unexamined Publication No. Sho 62-70170, Japanese 
Patent Unexamined Publication No. Sho 61-3158, and 
Japanese Utility Model Unexamined Publication No. 
Sho 62-144191. 

[0007] In Japanese Patent Unexamined Publication 
No. Hei 1 0-291 93, there has been proposed a circle cut- 
ter in which a disk-shaped movable cutting edge is 
attached to a timing belt disposed between two pulleys 



and the movable cutting edge is reciprocatingly moved 
to cut a long sheet. However, since the circle cutter is of 
a full-cutting system that cuts all sections of the sheet, it 
cannot still solve the above-mentioned problems. 

5 [0008] Also, in Japanese Patent Unexamined Publi- 
cation No. Hei 6-238596, there has been proposed a 
cutting apparatus structured such that a rotary cutter 
with notches formed therein is moved in a reciprocating 
manner to cut a roll of recording paper in which perfora- 

jo tions are to be formed. However, this cutting apparatus 
is directed to a cutter which is designed specially for 
forming perforations, and when a user wishes to change 
this apparatus to a full-cutting system, it is indispensa- 
ble to replace the rotary cutter with a cutter designed 

is exclusively for full cutting. Further, Japanese Patent 
Unexamined Publication No. Sho 62-70170 and Japa- 
nese Patent Unexamined Publication No. Sho 61-3158 
similarly disclose a cutter which is designed specially for 
cutting perforations. 

20 [0009] Japanese Utility Model Unexamined Publi- 
cation No. Sho 62-1 441 91 discloses a cutting apparatus 
in which a freely rotatabte circular cutter is moved line- 
arly along a groove formed in a feed shaft, and perfora- 
tions can be formed by changing the cutter to a serrated 

25 circular cutter. 

SUMMARY OF THE INVENTION 

[0010] The present invention aims at eliminating the 
30 drawbacks found in the above-mentioned conventional 
cutting devices. Accordingly, it is an object of the inven- 
tion to provide a cutting apparatus which, with no need 
for the operation to replace the rotary cutter, can be 
changed between a full cutting system for cutting all 
35 sections of a sheet and a partial cutting system for cut- 
ting part of the sections of the sheet, and a printer using 
such cutting apparatus. 

[001 1] In attaining the above object, according to a 
first aspect of the invention, there is provided a cutter 

AO apparatus, comprising: a rotary cutter supported rotata- 
bly and having a cutting edge formed on the circumfer- 
ence thereof; an opposite cutter disposed opposed to 
the rotary cutter for holding a sheet member between 
the rotary cutter and itself; a carriage mechanism for 

45 moving the rotary cutter reciprocatingly along a cutting 
line; and cutting range switching means for switching a 
full cutting mode, in which the cutting point of the rotary 
cutter is allowed to pass through the side end of the 
sheet member, to a partial cutting mode in which the 

so cutting point of the rotary cutter is caused to stop before 
the side end of the sheet member, or vice versa. 
[001 2] According to the first aspect of the invention, 
by switching the cutting range of the rotary cutter, the 
full cutting mode for cutting all sections of the sheet 

55 member or the partial cutting mode for cutting parts of 
the sections of the sheet member can be selected sim- 
ply. That is, in case where the cutting range of the rotary 
cutter is set such that the cutting point of the rotary cut- 
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ter is allowed to pass through the side end of the sheet 
member, there is obtained the full cutting mode for cut- 
ting the sheet member over the whole width thereof. On 
the other hand, in case where the cutting range of the 
rotary cutter is set such that the cutting point of the 5 
rotary cutter is caused to stop before the side end of the 
sheet member, there is obtained the partial cutting 
mode in which an uncut portion is produced in the side 
end of the sheet member Therefore, by switching the 
moving range of the rotary cutter, the full cutting mode w 
or partial cutting mode can be set easily, thereby being 
able to save labor which has been conventionally 
required to replace two kinds of exclusively designed 
cutters with each other each time the need arises. 
[00131 According to a second aspect of the inven- 
tion, in a cutter apparatus as set forth in the first aspect, 
the cutting range switching means is composed of a 
stopper the mounting position of which is variable, and 
the carriage mechanism comprises a carriage for sup- 
porting said rotary cutter, a pair of pulleys respectively 
disposed at the two ends of the sheet member, an end- 
less belt disposed so as to extend between and over the 
pulleys, and a clutch mechanism which, each time the 
carriage is contacted with the stopper, switches the belt 
section to be engaged by the carriage from the forward- 
going side belt section of the endless belt to the return 
side belt section of the endless belt or vice versa. 
[0014] According to the second aspect of the inven- 
tion, due to provision of the clutch mechanism, each 
time the carriage is contacted with the stopper, capable 
of switching the belt section to be engaged by the car- 
riage from the forward-going side belt section of the 
endless belt to the return side belt section of the end- 
less belt or vice versa, simply by changing the mounting 
position of the stopper, the moving range of the rotary 
cutter can be switched. Therefore, the full cutting mode 
or partial cutting mode can be set easily according to 
the mounting position of the stopper. 
[0015] Also, since the reciprocating motion of the 
carriage can be realized even if the moving direction of 
the endless belt is one direction, as the motor for driving 
the pulleys, there can be used a motor of a one-way 
rotation type such as a DC brush motor which is inex- 
pensive. This can save the use of an expensive reversi- 
ble motor such as a pulse motor as well as a reversible 
gear mechanism, thereby being able to reduce the cost 
of the cutter apparatus. 

[0016] According to a third aspect of the invention, 
there is provided a printer comprising: 

a sheet delivery mechanism for delivering a sheet 
member; 

a print mechanism for printing the sheet member; 
and 

a cutter mechanism for cutting the sheet member 
after it has passed through the print mechanism; 
wherein the cutter mechanism comprises: a rotary 
cutter supported rotatably and having a cutting 



edge formed on the circumference thereof; a cutter 
disposed opposed to the rotary cutter for holding 
the sheet member between the rotary cutter and 
itself; a carriage mechanism which moves the 
rotary cutter reciprocatingly along a cutting line; 
and, cutting range switching means for switching a 
full cutting mode, in which the cutting point of the 
rotary cutter is allowed to pass through the side end 
of the sheet member, to a partial cutting mode in 
which the cutting point of the rotary cutter is caused 
to stop before the side end of the sheet member, or 
vice versa. 

[0017] According to the third aspect of the inven- 
tion, by switching the cutting range of the rotary cutter, 
the full cutting mode for cutting all sections of the sheet 
member or the partial cutting mode for cutting part of 
the sections of the sheet member can be selected sim- 
ply. That is, in case where the cutting range of the rotary 
cutter is set such that the cutting point of the rotary cut- 
ter is allowed to pass through the side end of the sheet 
member, there is obtained the full cutting mode for cut- 
ting the sheet member over the whole width thereof. On 
the other hand, in case where the cutting range of the 
rotary cutter is set such that the cutting point of the 
rotary cutter is caused to stop before the side end of the 
sheet member, there is obtained the partial cutting 
mode in which an uncut portion is produced in the side 
end of the sheet member. Therefore, by switching the 
moving range of the rotary cutter, the full cutting mode 
or partial cutting mode can be set easily, thereby being 
able to save labor which has been conventionally 
required to replace two kinds of exclusively designed 
cutters with each other each time the need arises. 
[001 8] According to a fourth aspect of the invention, 
there is provided a cutter apparatus, comprising: 

a rotary cutter supported rotatably and having a 
cutting edge formed on the circumference thereof, 
the cutting edge including a notch portion formed in 
part thereof; 

a cutter disposed opposed to the rotary cutter for 
holding a sheet member between them; 
a carriage mechanism for moving the rotary cutter 
along a cutting line; and 

a rotary cutter moving mechanism for switching the 
cutting depth of the rotary cutter with respect to the 
sheet member. 

[0019] According to the fourth aspect of the inven- 
tion, the relative position between the rotary cutter and 
sheet member can be switched by the rotary cutter 
moving mechanism, which makes it possible to select 
simply a full cutting mode for cutting all sections of the 
sheet member or a partial cutting mode for cutting part 
of the sections of the sheet member. That is, by adjust- 
ing the relative position such that the cutting depth of 
the rotary cutter with respect to the sheet member is set 
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in the intermediate position of the notch portion, the bot- 
tom portion of the notch portion is not contacted with the 
sheet member, which provides the partial cutting mode. 
On the other hand, in case where the relative position is 
adjusted such that the cutting depth of the rotary cutter 5 
with respect to the sheet member is set larger than the 
depth of the notch portion, there is left no uncut portion, 
which provides the full cutting mode. Therefore, by 
switching the cutting depth of the rotary cutter, the full 
cutting mode or partial cutting mode can be set easily, 
which can save the conventionally required labor to 
change two kinds of exclusively designed rotary cutters 
over to each other each time the need arises. 
[0020] According to a fifth aspect of the invention, in 
a cutter apparatus as set forth in the fourth aspect of the 
invention, in the circumference of the rotary cutter, there 
are formed a plurality of notch portions differing in the 
notch depth from one another. 

[0021] According to the fifth aspect of the invention, 
in case where there are formed a plurality of notch por- 
tions differing in the notch depth from one another in the 
circumference of the rotary cutter and the cutting depth 
of the rotary cutter is adjusted step by step according to 
the cutting depths, the number of uncut portions in the 
partial cutting mode can be adjusted arbitrarily. For 
example, when severability is important, the number of 
uncut portions may be set small to thereby be able to 
widen the distance between the uncut portions, and 
when the connecting strength is important, the number 
of uncut portions may be set large to thereby be able to 
narrow the distance between the uncut portions. In this 
manner, the freedom of the partial cutting mode can be 
enhanced. 

[0022] Further, according to a sixth aspect of the 
invention, there is provided a printer, comprising: 

a sheet delivery mechanism for delivering a sheet 
member; 

a print mechanism for printing the sheet member; 
and, 

a cutter mechanism for cutting the sheet member 
which has passed through said print mechanism, 
wherein the cutter mechanism comprises: 
a rotary cutter supported rotatably and having a 
cutting edge formed on the circumference thereof, 
said cutting edge including a notch portion formed 
in part thereof; 

a cutter disposed opposed to the rotary cutter for 
holding the sheet member between them; 
a carriage mechanism for moving the rotary cutter 
along a cutting line; and 

a rotary cutter moving mechanism for switching the 
cutting depth of the rotary cutter with respect to the 
sheet member. 

[0023] According to the sixth aspect of the inven- 
tion, the relative position between the rotary cutter and 
sheet member can be switched by the rotary cutter 



moving mechanism, which makes it possible to select 
simply a full cutting mode for cutting all sections of the 
sheet member or a partial cutting mode for cutting part 
of the sections of the sheet member. That is, by adjust- 
ing the relative position such that the cutting depth of 
the rotary cutter with respect to the sheet member is set 
in the intermediate position of the notch portion, the bot- 
tom portion of the notch portion is not contacted with the 
sheet member, which provides the partial cutting mode. 
On the other hand, in case where the relative position is 
adjusted such that the cutting depth of the rotary cutter 
with respect to the sheet member is set larger than the 
depth of the notch portion, there is left no uncut portion, 
which provides the full cutting mode. Therefore, by 
switching the cutting depth of the rotary cutter, the full 
cutting mode or partial cutting mode can be set easily, 
which can save the conventionally required tabor to 
change two kinds of exclusively designed rotary cutters 
over to each other each time the need arises. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 

Fig. 1 is a section view showing the internal struc- 
ture of a printer according to a first embodiment of 
the invention; 

Figs. 2A to 2C show the structure of a cutter appa- 
ratus according to the first embodiment of the 
invention, in which Fig. 2A is a plan view of the cut- 
ter apparatus; Fig. 2B is a front view thereof; and 
Fig. 2C is a side view thereof; 
Figs. 3A and 3B are explanatory view showing the 
operation of a partial cutting mode to be executed 
by the cutter apparatus according to the first 
embodiment of the invention, in which Fig. 3A is a 
plan view of the cutter apparatus, and Fig. 3B is a 
front view thereof; 

Fig. 4A to 4C show the structure of a cutter appara- 
tus according to a second embodiment of the inven- 
tion, in which Fig. 4A is a plan view thereof, Fig. 4B 
is a front view thereof, and Fig. 4C is a side view 
thereof; 

Fig. 5 is an explanatory view of the operation of a 
partial cutting mode according to the second 
embodiment of the invention; 
Fig. 6 is an explanatory view of the operation of a 
full cutting mode according to the second embodi- 
ment of the invention; 

Figs. 7A and 7B are explanatory views showing the 
relationship between the position of a rotary cutter 
and its cutting pitch according to the second 
embodiment of the invention; and 
Fig. 8A and 8B are explanatory views showing the 
relationship between the position of a rotary cutter 
including a plurality of notch portions and its cutting 
pitch according to the second embodiment of the 
invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Now, a description will be given in more 

detail of preferred embodiments of the present invention 5 

with reference to the accompanying drawings. 

[0026] A first embodiment of the invention will be 

described. 

[0027] Fig. 1 is a section view of the internal struc- 
ture of a printer according to a first embodiment of the 10 
invention. The printer 1 includes a print head 2 for exe- 
cuting a serial type print or a line type print, a platen 3 
disposed opposed to the print head 2 with a record 
sheet S between them, a feed roller 4 for feeding the 
record sheet S together with the platen 3, two guide 
members 5 for guiding the record sheet S, and a cutter 
apparatus 6 for cutting the record sheet S, which has 
passed through the print head 2, at a desired position 
fully or partially. The record sheet S before printed is 
mounted in a roll shape within a housing 8, whereas the 
record sheet, after it is cut by the cutter apparatus 6, is 
discharged from a discharge opening 7. 
[0028] Figs. 2A to 2C show the structure of the cut- 
ter apparatus 6 according to the first embodiment of the 
invention, in which Fig. 2A is a plan view of the cutter 
apparatus 6, Fig. 2B is a front view thereof, and Fig. 2C 
is a side view thereof. A disk-shaped rotary cutter 10 is 
rotatably supported on a carriage 1 1 . An endless timing 
belt 13 is provided over and between left and right pul- 
leys 14 and 15, while the carriage 1 1 is to be engaged 
with an upper or lower section of the timing belt 1 3 so as 
to move reciprocatingly. The pulley 14 can be driven or 
rotated through gears 1 6, 1 7a, 1 7 and 1 8 by a motor 1 9. 
[0029] When, as the motor 19, there is used a 
reversible motor such as a pulse motor, the reciprocat- 
ing motion of the carnage 1 1 can be realized by switch- 
ing the rotation directions of the motor 19. In this case, 
by providing a motor control circuit for controlling the 
rotation amount of the motor 19 as cutting range switch- 
ing means, the cutting range of the rotary cutter 10 can 
be switched, that is, it is possible to select either a full 
cutting mode in which the cutting point of the rotary cut- 
ter 10 is allowed to pass through the side end of the 
record sheet S or a partial cutting mode in which the 
cutting point of the rotary cutter 10 is caused to stop 
before the side end of the record sheet S. 
[0030] Also, to reduce the costs of the printer 1 , in 
case where a one-way rotary motor such as a DC brush 
motor is used as the motor 1 9, as disclosed in Japanese 
Patent Unexamined Publication No. Hei 10-29193, with 
provision of an automatically reversing clutch mecha- 
nism which is capable of switching the engagement of 
the carriage 1 1 with either the upper or lower section of 
the timing belt 13 in the forward or backward motion of 
the carriage 1 1 , the reciprocating motion of the carriage 
1 1 can be realized. 

[0031] The automatically reversing clutch mecha- 
nism is structured such that a tooth form is formed over 



the whole periphery of the inside of the timing belt 13, 
and a gear having missing teeth in part of the circumfer- 
ence thereof is journaled on the carriage 1 1 , whereby 
the engagement between the partial-teeth-missing gear 
and the upper or lower section of the timing belt 13 can 
be made selectively. The shaft of the partial -teeth -miss- 
ing gear has an oval cross-section and is held by and 
between two plate springs. In case where the carriage 
1 1 is contacted with a stopper at a given position and a 
load exceeding the holding torque of the plate springs is 
applied, the partial-teeth-missing gear is rotated half to 
thereby switch the engagement of the partial-teeth- 
missing gear with the upper section of the timing belt 1 3 
over to the engagement with the lower section of the 
timing belt 1 3 or vice versa. Thanks to the automatically 
reversing clutch mechanism, while the timing belt 13 is 
moving in one direction, the moving direction of the car- 
riage 1 1 can be reversed each time the carriage 1 1 is 
contacted with the stopper: that is, as shown in Figs. 2A 
to 2C, in case where the two stoppers 21 and 22 are 
positioned in the vicinity of the two sides of the record 
sheet S, the reciprocating motion of the carriage 1 1 can 
be realized. 

[0032] In this case, as the cutting range switching 
means, by changing the position of the stopper 22 on 
the cutting completion side, it is possible to select the 
full cutting mode in which the cutting point of the rotary 
cutter 10 is allowed to pass through the side end of the 
record sheet S or the partial cutting mode in which the 
cutting point of the rotary cutter 10 stops before the side 
end of the record sheet S. In Figs. 2A to 2C, there is 
shown the full cutting mode in which the stopper 22 is 
positioned nearest to the end of the cutting completion 
side. 

[0033] By the way, the position of the stopper 22 
can be changed by operating a screw or a clap mecha- 
nism by hand. Alternatively, the installation position of 
the stopper 22 can also be changed by a CPU control 
using another motor or an electromagnetic plunger. 
[0034] At the home position of the carriage 11, 
there is disposed a position sensor 30 such as a micro- 
switch; and, the position sensor 30 is used to detect the 
presence or absence of the return of the carriage 1 1 . 
[0035] A flat-plate-shaped fixed cutter 20 is dis- 
posed so as to extend along the moving direction of the 
rotary cutter 10. In a state where the record sheet S 
passes above the fixed cutter 20, the rotary cutter 10 is 
slid on the edge of the fixed cutter 20 to thereby hold the 
record sheet S between them and cut the record sheet 
S. By the way, another structure may be employed in 
which instead of the fixed cutter 20, there is provided a 
second rotary cutter in the carriage 11, and the pair of 
rotary cutters are moving together to thereby hold the 
record sheet S between them and cut the record sheet 
S. 

[0036] Figs. 3A and 3B show explanatory views of 
the operation of the partial cutting mode, in which Fig. 
3A is a plan view of the cutter apparatus according to 
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the first embodiment of the invention. Referring to those 
drawings, the position of the stopper 22 is set nearer to 
the cutting start side (in Figs. 3A and 3B, nearer to the 
left) when compared with Figs. 2A to 2C. 
[0037] In case where the carriage 1 1 moves right 5 
from its home position, the rotary cutter 1 0 starts to cut 
the record sheet S at and from the left end thereof, and 
the carriage 1 1 is contacted with the stopper 22, the 
automatically reversing clutch mechanism is operated, 
so that the cutting point of the rotary cutter 10 stops 
once before the right end of the record sheet S, and 
after then, the carriage 1 1 returns back to the home 
position. As a result of this, there is produced an uncut 
portion in the right end of the record sheet S so as to 
form a partial cutting line XA. The length of the uncut 
portion can be adjusted according to the position of the 
stopper 22: for example, in case where the stopper 22 is 
adjusted in such a manner as shown in Figs. 2A to 2C, 
the partial cutting mode can be switched over to the full 
cutting mode in which the uncut portion length is zero. 
[0038] Subsequently, a second embodiment of the 
invention will be described hereinafter. 
[0039] Figs. 4A to 4C show the structure of a cutter 
apparatus according to the invention in which Fig. 4A is 
a plan view thereof, Fig. 4B is a front view thereof, and 
Fig. 4C is a side view thereof. A disk-shaped rotary cut- 
ter 10 is rotatably supported on a carriage 11. An end- 
less timing belt 13 is disposed so as to extend between 
and over left and right pulleys 14 and 15, while the car- 
riage 1 1 can be engaged with the upper or lower section 
of the timing belt 1 3 so that the carriage 1 1 is allowed to 
move in a reciprocating manner. 
[0040] The pulley 14 can be driven and rotated 
through gears 1 6, 1 7a, 1 7, 1 7 and 1 8 by a motor 1 9. In 
case where a reversible motor such as a pulse motor is 
used as the motor 19, the reciprocating motion of the 
carriage 1 1 can be realized by switching the rotation 
direction of the motor 19. Also, in case where a one-way 
rotary motor such as a DC brush motor is used as the 
motor 19, as in Japanese Patent Unexamined Publica- 
tion No. Hei 10-29193, by providing a mechanism which 
is capable of switching the engagement of the carriage 
1 1 with the upper and lower section of the timing belt 1 3 
in the forward-going and return passages of the car- 
riage 1 1 , the reciprocating motion of the carriage 1 1 can 
be realized. 

[0041] At the home position of the carriage 11, 
there is disposed a position sensor 30 such as a micro- 
switch; and, the position sensor 30 is used to detect the 
presence or absence of the return of the carriage 1 1 . 
[0042] A flat-plate-shaped fixed cutter is disposed 
so as to extend along the moving direction of the rotary 
cutter 10. In case where, in a state in which a record 
sheet S has passed above the fixed cutter 20, the rotary 
cutter 1 0 is slided on the edge of the fixed cutter 20, the 
fixed and rotary cutters 20 and 10 hold the record sheet 
S between them so that the record sheet S can be cut. 
By the way, it is also possible to employ another struc- 



ture in which, instead of the fixed cutter 20, there is dis- 
posed a second rotary cutter in the carriage 11 and, 
while the pair of rotary cutters are moving together, they 
hold the record sheet S between them so as to be able 
to cut the record sheet S. 

[0043] Further, an eccentric guide shaft 12, which is 
used to guide the reciprocating motion of the carriage 
11, is disposed in parallel to the timing belt 13. The 
eccentric guide shaft 12 is eccentrically supported in 
such a manner that the upper and lower positions 
thereof can be adjusted through the angular shift opera- 
tion of an operation lever 12a which is located on the 
right side of the present cutter apparatus: that is, since 
the upper and lower positions of the carriage 1 1 can be 
switched to each other by the angular shift operation of 
the operation lever 12a, the relative position between 
the rotary and fixed cutters 10 and 20 can be changed 
to thereby be able to adjust the cutting depth of the 
rotary cutter 10 with respect to the record sheet S. By 
the way, in Fig. 4C, the illustration of the operation lever 
12a is omitted. Also, it is also possible to employ 
another structure in which, instead of the manual oper- 
ation using the operation lever 12a, by means of CPU 
control using another motor or an electromagnetic 
plunger, the rotary cutter 10 and the eccentric guide 
shaft 12 are shifted in position. 
[0044] A sharp cutting edge is formed on the cir- 
cumstance of the rotary cutter 1 0, and a notch portion 
10a is formed in a part of the cutting edge. Therefore, 
when the operation lever 12a is operated such that the 
cutting depth of the rotary cutter 10 with respect to the 
record sheet S is allowed to only arrive at the intermedi- 
ate position of the notch portion 1 0a, the bottom portion 
of the notch portion 1 0a is prevented from coming into 
contact with the record sheet S, thereby providing a par- 
tial cutting mode. On the other hand, when the opera- 
tion lever 12a is operated such that the cutting depth of 
the rotary cutter 1 0 with respect to the record sheet S is 
equal to or larger than the depth of the notch portion 
10a, there is produced no uncut portion by the notch 
portion 10a, thereby providing a full cutting mode. 
[0045] Fig. 5 is an explanatory view of the operation 
of the partial cutting mode. In case where the eccentric 
guide shaft 12 is shifted upwardly, the carriage 1 1 and 
rotary cutter 1 0 are also positioned upwardly, so that the 
passing position of the record sheet S is set at a position 
shallower than the depth of the notch portion 10a of the 
rotary cutter 1 0. In this state, in case where the carriage 
1 1 is moved to the right, the rotary cutter 10 is rotated 
and moved to the right, thereby producing an uncut por- 
tion in the portion where the notch portion 10a passes. 
[0046] Fig. 6 is an explanatory view of the operation 
of the full cutting mode. In case where the eccentric 
guide shaft 12 is shifted downwardly, the carriage 11 
and rotary cutter 10 are also positioned upwardly, so 
that the passing position of the record sheet S is set at 
a position deeper than the depth of the notch portion 
10a of the rotary cutter 10. In this state, in case where 
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the carriage 1 1 is moved to the right, the rotary cutter 1 0 
is rotated and moved to the right, so that not only the cir- 
cumferential cutting edge of the rotary cutter 1 0 but also 
the notch portion 10a thereof cut into the record sheet 
S, thereby being able to realize the full cutting mode in 
which the whole of the record sheet S is cut. 
[0047] Figs. 7A and 7B are explanatory views of the 
relationship between the position of the rotary cutter 10 
and its cutting pitch. When the record sheet S is set at a 
position PA shown in Fig. 7A, the cutting depth of the 
record sheet S by the rotary cutter 10 is deeper than the 
depth of the notch portion 1 0a of the rotary cutter 1 0. As 
a result of this, as shown in Fig. 7B, a cutting line XA of 
a full cut type is formed in the record sheet S. 
[0048] On the other hand, when the record sheet S 
is set at a position PB shown in Fig. 7 A, as shown in Fig. 
7B, a cutting line XB of a partially cut type is formed in 
the record sheet S. In this case, the length of the cutting 
pitch is almost coincident with the length of the circum- 
ference of the rotary cutter 10, which makes it possible 
to realize the partial cutting mode in which the length of 
each uncut portion is almost equivalent to the width of 
the notch portion 10a. 

[0049] When the record sheet S is set at a position 
PC in Fig. 7 A, even the circumferential cutting edge of 
the rotary cutter 10 does not touch the record sheet S 
and, therefore, the record sheet S will not be cut. 
[0050] Figs. 8A and 8B are explanatory view of the 
relationship between the position of the rotary cutter 10 
including a plurality of notch portions and its cutting 
pitch. In the rotary cutter 1 0, there are formed a plurality 
of notch portions 10a, 10b differing in the cutting depth; 
and, in this example, the notch portion 1 0b is cut deeper 
than the notch portion 1 0a. 

[0051] When the record sheet S is set at a position 
PA shown in Fig. 8A, the cutting depth of the record 
sheet S by the rotary cutter 1 0 is deeper than the depths 
of the notch portions 1 0a, 1 0b of the rotary cutter 1 0. As 
a result of this, as shown in Fig. 8B, in the record sheet 
S, there is formed a cutting line XA of a full cut type. 
[0052] When the record sheet S is set at a position 
PB shown in Fig. 8A, the cutting depth of the record 
sheet S by the rotary cutter 1 0 is deeper than the depth 
of the notch portion 10a but is shallower than the depth 
of the notch portion 10b of the rotary cutter 10. As a 
result of this, as shown in Fig. 8B, a cutting line XB of a 
partially cut type is formed in the record, sheet S. 
[0053] Further, when the record sheet S is set at a 
position PC shown in Fig. 8A, the cutting depth of the 
record sheet S by the rotary cutter 1 0 is shallower than 
the depths of the notch portions 10a, 10b of the rotary 
cutter 10. As a result of this, as shown in Fig. 8B, in the 
record sheet S, there is formed a cutting line XC of a 
partially cut type. In the cutting line XC, when compared 
with the cutting line XB, the number of the uncut por- 
tions increases and thus the pitch thereof is narrowed. 
[0054] Still further, when the record sheet S is set at 
a position PD shown in Fig. 8A, even the circumferential 



cutting edge of the rotary cutter 10 does not touch the 
record sheet S and, therefore, the record sheet S will 
not be cut. 

[0055] As described above, by forming the two 
5 notch portions 10a and 10b differing in the cutting 
depth, the number of uncut portions in the partial cutting 
mode can be adjusted. Although there is shown an 
example in which there are formed the two notch por- 
tions 10a and 10b, three or more notch portions can 
10 also be formed. 

[0056] As has been described heretofore, accord- 
ing to the invention, by switching the cutting ranges of 
the rotary cutter, the full cutting mode for cutting the 
record sheet fully or the partial cutting mode for cutting 
15 the record sheet partially can be selected simply. There- 
fore, there can be saved the conventionally required 
labor to change two kinds of exclusively designed rotary 
cutters over to each other each time the cutting mode is 
switched. 

20 [0057] Also, according to the present invention, 
since the relative position between the rotary cutter and 
sheet member can be switched by the rotary cutter 
moving mechanism, so that the full cutting mode for cut- 
ting the whole of the sheet member or the partial cutting 

25 mode for cutting part of the sheet member can be 
selected simply. This can save the conventionally 
required labor to replace the two kinds of exclusively 
designed rotary cutters with each other each time as the 
need arises. 

30 [0058] Further, by forming a plurality of notch por- 
tions differing in the cutting depth in the circumference 
of the rotary cutter and adjusting the cutting depth of the 
notch portions step by step, the number of uncut por- 
tions in the partial cutting mode can be adjusted arbi- 

35 trarily. 

[0059] A cutter apparatus 6 includes a rotary cutter 
10 which is rotatably supported and has a cutting edge 
formed on the circumference thereof, a fixed cutter 20 
cooperating with the rotary cutter 10 to hold a sheet 

40 member between them, a carriage 1 1 for moving the 
rotary cutter 10 in a reciprocating manner along a cut- 
ting line, and a stopper 22 used to switch a full cutting 
mode in which the cutting point of the rotary cutter 1 0 is 
allowed to pass through the side end of a record sheet 

45 S to a partial cutting mode in which the cutting point of 
the rotary cutter 1 0 is caused to stop before the side end 
of the record sheet S or vice versa. As another struc- 
ture, a cutter apparatus 6 includes: a rotary cutter 10 
supported rotatably and having a cutting edge formed 

so on the circumference thereof, the cutting edge including 
a notch portion formed in part thereof; a fixed cutter 20 
cooperating with the rotary cutter 10 in holding a record 
sheet S between them; a carriage 11 for moving the 
rotary cutter 10 along a cutting line; and, an eccentric 

55 guide shaft for switching the cutting depth of the rotary 
cutter 1 0 with respect to the record sheet S. 



7 



05/27/2004, EAST version: 1.4.1 



13 



EP1 044 819 A2 



14 



Claims 

1 . A cutter apparatus, comprising: 

a rotary cutter supported rotatably and having s 
a cutting edge formed on the circumference 
thereof; 

an opposite cutter disposed opposed to said 
rotary cutter for holding a sheet member in 
association with said rotary cutter; 10 
a carriage mechanism which moves said rotary 
cutter reciprocatingly along a cutting line; and 
switching means for switching a cutting mode 
between a full cutting mode in which said rotary 
cutter fully cuts the sheet member and a partial 15 
cutting mode in which said rotary cutter par- 
tially cuts the sheet member. 

2. A cutter apparatus as claimed in claim 1 , wherein 
said switching means comprises cutting range 20 
switching means for switching the cutting mode 
between a full cutting mode in which the cutting 
point of said rotary cutter is allowed to pass through 

the side end of said sheet member and a partial 
cutting mode in which the cutting point of said 25 
rotary cutter is caused to stop before the side end of 
said sheet member. 

3. A cutter apparatus as claimed in Claim 2, wherein 
said cutting range switching means comprises a 30 
stopper a mounting position of which is variable, 
and said carriage mechanism comprises a carriage 

for supporting said rotary cutter, a pair of pulleys 
respectively disposed at the two ends of said sheet 
member, an endless belt disposed so as to extend 35 
between and over said pulleys, and a clutch mech- 
anism which, each time said carriage is contacted 
with said stopper, switches the belt section to be 
engaged by said carriage from the forward-going 
side belt section of said endless belt to the return aq 
side belt section of said endless belt or vice versa. 

4. A cutter apparatus as claimed in claim 1, wherein 
said cutting edge of said rotary cutter has a notch 
portion formed in a part thereof, and said switching 45 
means comprises a rotary cutter moving mecha- 
nism for changing the cutting depth of said rotary 
cutter with respect to said sheet member. 

5. A cutter apparatus as claimed in Claim 4, wherein a so 
plurality of notch portions differing in the notch 
depth from one another are formed in the circum- 
stance of said rotary cutter. 

6. A printer, comprising: 55 

a sheet delivery mechanism for delivering a 
sheet member; 



a print mechanism for printing said sheet mem- 
ber delivered by said sheet delivery mecha- 
nism; and 

a cutter mechanism for cutting said sheet 
member which has passed through said print 
mechanism; 

wherein said cutter mechanism comprises: 
a rotary cutter supported rotatably and having 
a cutting edge formed on the circumference 
thereof; 

an opposite cutter disposed opposed to said 
rotary cutter for holding a sheet member in 
association with said rotary cutter; 
a carriage mechanism which moves said rotary 
cutter reciprocatingly along a cutting line; and 
switching means for switching a cutting mode 
between a full cutting mode in which said rotary 
cutter fully cuts the sheet member and a partial 
cutting mode in which said rotary cutter par- 
tially cuts the sheet member. 

7. A printer as claimed in claim 6, wherein said switch- 
ing means comprises cutting range switching 
means for switching a cutting mode between a full 
cutting mode in which the cutting point of said 
rotary cutter is allowed to pass through the side end 
of said sheet member and a partial cutting mode in 
which the cutting point of said rotary cutter is 
caused to stop before the side end of said sheet 
member. 

8. A printer as claimed in claim 6, wherein the cutting 
edge of said rotary cutter has a notch portion 
formed in a part thereof, and said switching means 
comprises a rotary cutter moving mechanism for 
changing the cutting depth of said rotary cutter with 
respect to said sheet member. 
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